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Abstract A search for doubly-charged Higgs bosons de- 
caying to pairs of electrons and/or muons is presented. The 
search is performed using a data sample corresponding to 
an integrated luminosity of 4.7 fb^' of pp collisions at y/s 
= 7 TeV collected by the ATLAS detector at the LHC. Pairs 
of prompt, isolated, high-px leptons with the same electric 
charge (e^e*, e*/X*, are selected, and their invari- 

ant mass distribution is searched for a narrow resonance. 
No significant excess over Standard Model background ex- 
pectations is observed, and limits are placed on the cross 
section times branching ratio for pair production of doubly- 
charged Higgs bosons. The masses of doubly-charged Higgs 
bosons are constrained depending on the branching ratio 
into these leptonic final states. Assuming pair production, 
coupling to left-handed fermions, and a branching ratio of 
100% for each final state, masses below 409 GeV, 375 GeV, 
and 398 GeV are excluded for e^e*, e*/i*, and re- 
spectively. 

Several extensions of the Standard Model (SM) predict 
the existence of doubly-charged Higgs bosons as part 

of an extended Higgs sector where a triplet of Higgs bosons 
is present [1^]. In addition to the neutral Higgs boson, 
charged and doubly-charged Higgs bosons are part of this 
triplet. The origin of neutrino masses and mixing can be at- 
tributed to this triplet, which can couple to Higgs and lepton 
doublets. Dirac neutrino mass terms are generated via the 
Yukawa couplings of the left-handed leptons to the Higgs 
triplet. This is commonly known as the "type II seesaw" 
mechanism [5-8]. A i/**-like particle can also occur as a 
singlet as proposed in the Zee-Babu model [9-11], where it 
is postulated for the purpose of generating Majorana neu- 
trino masses. 

The main production mechanisms of bosons at 
hadron colliders are pair production via an .s-channel Z- 
boson or photon exchange and associated production with 
a boson via a W-boson exchange. The latter process de- 



pends on the mass of the i/* boson, which is generally un- 
known, and is not considered here. Doubly-charged Higgs 
bosons can couple to either left-handed or right-handed 
fermions. In left-right symmetric models [12-15], the two 
cases are distinguished and denoted //^^ and i/^*. The 
cross section for H^^Hj^^ production is about 2.5 times 
larger than that for H^^Hj^^ production due to different 
couplings to the Z boson [16]. 

The boson may decay to a pair of like-sign leptons 
whose invariant mass is consistent with the mass of the 
boson, denoted m The partial decay width to leptons 

is given by 
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where = 2 if both leptons have the same flavour = I') 
and k=\ \f they have a different flavour The factor hip is 
the coupling parameter. Only prompt decays of the bo- 
son (cT < 10 /im) are considered in this letter, corresponding 
to > 3 X 10-^ for m{H^^) > 50 GeV. 

Direct searches for have been performed by exper- 
iments at the LEP, HERA, Tevatron, and LHC colliders [17- 
19]. The mass limits obtained for the bosons depend on 
the branching ratio (BR) assumed. The most stringent limits 
were set by the CMS Collaboration [19], excluding at 95% 
confidence level (CL) masses below 382 GeV, 391 GeV, and 
395 GeV for e'^e'^, jJ.'^IJ.'^, and e"^^"^ final states, respec- 
tively, assuming left-handed couplings and a 100% branch- 
ing ratio to each final state. Low-energy constraints exist 
on the product of some of the coupling parameters. The 
90% CL upper limit on the muon decay branching ratio 
BR(;U+ e+e"e+) < l.Ox 10"'^ provides the tightest con- 
straint, /i^Am/'wI^^'^'^)^ < 4.7 x 10"" GeV-2 [20], but the 
individual couplings are not constrained. More details on 
constraints from non-collider experiments can be found in 
Ref. [21]. 
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This letter presents a search for a H boson decaying 
to pairs of electrons and/or muons with the same electric 
charge e±e±, l^^ll^, and e^^i^). 

The search is performed using a data sample correspond- 
ing to 4.7 ±0.2 fb"' [22, 23] of integi-ated luminosity (^) 
collected by the ATLAS detector [24]. The event selection 
and background estimates follow those used by the inclu- 
sive search for anomalous production of like-sign leptons 
described in Ref. [25] and are summarized only briefly here. 

Events are collected using single-lepton triggers with 
transverse momentum (p-Y) thresholds of 18 GeV for muons 
and either 20 GeV or 22 GeV for electrons, depending on 
the running period. To ensure no efficiency loss for elec- 
trons with very high pj, a trigger with a threshold of 45 GeV 
and looser requirements for the electron identification is also 
used. Electrons are identified as showers in the electromag- 
netic calorimeter matched to a track in the inner detector 
using the tight criteria described in Ref. [26]. Muons are re- 
constructed from combined tracks in the inner tracking sys- 
tem and the muon detector [24]. Leptons must have a trans- 
verse momentum above 20 GeV, be in the angular range cov- 
ered by the inner tracking system, be well isolated, and have 
impact parameters consistent with originating from the pri- 
mary event vertex. In pairs where the higher-px lepton is 
an electron, it is required to have pj > 25 GeV. All pairs of 
electrons or muons with the same electric charge are consid- 
ered, so more than one lepton pair may be reconstructed per 
event. The invariant mass of the lepton pair must be larger 
than 15 GeV, and for e^e* the region close to the Z-boson 
mass (70 GeV < m(e*e*) < 110 GeV) is excluded due to 
a large background from Z e+e^ events with an electron 
charge misidentification, as described below. 

SM backgrounds in this search are divided into three cat- 
egories: prompt, non-prompt, and conversion sources. The 
dominant source of prompt like-sign lepton pairs is WZ 
production, and smaller sources include ZZ, like-sign WW, 
ttW, and ttZ production. The expected prompt background 
contribution is derived from MC simulation normalised to 
cross-section calculations performed at next-to-leading or- 
der in the strong coupling constant. The background due to 
non-prompt leptons comes primarily from semileptonic b- 
and c-hadron decays for muons, while for electrons, an ad- 
ditional background comes from charged pions that shower 
early in the calorimeter and neutral pions decaying to two 
photons, where one of the photons converts to an e+e^ pair. 
This background is derived by extrapolating from data re- 
gions where one or both leptons fail part of the selection cri- 
teria. The extrapolation factors are derived in events domi- 
nated by non-prompt leptons and are dependent on the pj 
and pseudorapidity (77) of the leptons. The origin of the 
background due to photon conversions, important for the 
electron channels, includes IVyand Zyproduction and cases 
where one of the electrons in an e+e^ pair is reconstructed 



with the wrong charge (electron charge flip) after radiating 
a photon that subsequently converts. The background from 
conversions is derived using MC simulation, where the elec- 
tron charge-flip rate has been corrected based on comparison 
between data and simulation for Z — > ee events. The charge- 
flip background due to the finite curvature resolution is small 
compared to that from conversion sources. 

Several control regions are selected to validate the back- 
ground estimates. In all cases, the dilepton mass spectrum 
observed in data agrees with the background prediction 
within the systematic uncertainties [25]. 

The process is simulated using PYTHIA8 [27] to es- 
timate the acceptance and efficiency for reconstructing 
bosons with masses between 50 GeV and 1000 GeV. The 
kinematic properties of i/^* and bosons are iden- 

tical; only their cross sections differ. Windows in the re- 
constructed dilepton mass are defined to ensure optimal 
signal sensitivity across the full mass range. In each win- 
dow, the number of observed events is compared to the ex- 
pected background and signal yields to derive a limit on 
the signal contribution. The expected observable width of 
the resonance is dominated by detector resolution ef- 
fects. The detector resolution of the momentum measure- 
ment is roughly 1.2-1.8% for high-px electrons, depend- 
ing on 77, and for muons ranges from about 2% for px = 
20 GeV to 10% for pj = 1 TeV For the e±e± final state, 
lepton pairs with a mass within ±4% of the tested mass 
value are selected. For and e*/Z*, the window size 

is ±(6 + 0.007 X m(//±±)/GeV)% around the tested mass 
to account for the coarser resolution. With the selection de- 
scribed above, the acceptance times efficiency to reconstruct 
a boson in these mass windows is about 27% for e*e*, 
36% for e±^±, and 43% for for m(//±±) = 100 GeV. 

For m(//±±) = 400 GeV it is about 50% for all three final 
states. 

Among the dominant systematic uncertainties on the 
background yields are the ±12% uncertainties on the WZ 
and ZZ cross sections. The cross-section uncertainties on 
the ttW, ttZ, and like-sign WW processes are ±50%, but 
the contribution from these backgrounds is small. The non- 
prompt and conversion background uncertainties are also 
significant: at low mass, they are about ±40% and stem 
mainly from the uncertainty in the extrapolation factor used 
for the non-prompt estimate and uncertainty in the rate of 
photon-to-electron conversions. At higher mass, the uncer- 
tainties on all backgrounds are dominated by the limited size 
of MC or data samples used in their estimates. Smaller un- 
certainties arise from the lepton identification, isolation, and 
trigger efficiencies, which also apply to the H"^"^ signal ac- 
ceptance. For the signal, an additional uncertainty of ±1 .6% 
is estimated from the parton distribution functions by us- 
ing the uncertainties provided by the MSTW 2008 90% CL 
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set [28] added in quadrature to the difference between the 
central value of this set and the CTEQ6L PDF set. 

The dilepton mass distribution observed in data is shown 
for the e^e^, \L^\i^, and e*/z* channels in Fig. 1 and is 
compared to the background expectation and four hypothet- 
ical signals normalised to their respective cross sec- 
tions (assuming a branching ratio to the given lepton flavour 
of 100%). The data show no clear peak structure and agree 
well with the background estimate in all three channels. 

A limit on the number of lepton pairs originating from 
bosons (A^'^'^) in each mass window is derived using a 
CLs technique [29]. It is converted to a limit on the cross 
section times branching ratio for doubly-charged Higgs pro- 
duction using the acceptance times efficiency values derived 
from MC simulation. Since this analysis counts lepton pairs 
and each event contains two i/** bosons, the cross section 
times branching ratio for pair production is given by 



> 



a{pp~> H^^H^^) X BR{H 



2xAxex^' 



(2) 



where A x £ is the acceptance times efficiency to detect a 
lepton pair from decay within a given mass window. 
The integrated luminosity ^ is 4.7 fb^^ 

The 95% CL expected and observed upper limits on 
the cross section times branching ratio as a function of the 
boson mass are shown in Fig. 2. The expected limit 
is determined as the median outcome of simulated pseudo- 
experiments in the absence of any signal. Also shown are the 
theoretical cross sections calculated at next-to-leading order 
(NLO) for production with left- and right-handed cou- 
plings [16]. The uncertainty on these cross sections is ±10% 
due to scale dependence in the NLO calculation, parton dis- 
tribution function uncertainties, and neglecting higher-order 
electroweak corrections. 

At low mass, the expected cross-section Umits are most 
stringent for the channel due to the low background 

levels in this channel. At high mass, the expected e^e* and 
ll^pi^ limits are comparable while the e^pL^ limit is about 
30% worse due to the larger background from WZ produc- 
tion. In general the observed and expected limits agree well 
with each other The largest deviations of the observed limit 
from the expected limit are within the 2a uncertainty on the 
expected limit. The cross-section limits range from 25 fb (in 
the channel at low mass) to 0.6 fb (in all channels at 
high mass). 

Comparison of the cross-section limits with the theoret- 
ical production cross section places constraints on m{H^^). 
The lower Umits on the mass at 95% CL are listed in 
Table 1 for the three final states when BR(//±± ±) = 

100%, as well as branching ratios of 33%, 22%, and 11%. 
For a democratic scenario where the BR to each pair of lep- 
ton flavours is the same, the branching ratio is 22% for the 
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Fig. 1 Invariant mass distributions for (a) e^e"^, (b) fl^^n^, and (c) 
e^jl^ pairs passing the full event selection. The data are shown as tilled 
circles. The stacked histograms represent the backgrounds composed 
of pairs of prompt leptons from SM processes, pairs with at least one 
non-prompt lepton, and for the electron channels, backgrounds arising 
from charge misidentification and conversions. The open histograms 
show the expected signal from simulated samples, assuming a 
100% branching ratio to the decay channel considered and coupling to 
left-handed fennions. Lepton pairs in the channel with an invari- 
ant mass between 70 GeV and 110 GeV ai'e excluded because of the 
larger background from charge misidentification in Z — > e'^e'^ decays. 
The last bin is an overflow bin. 
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Table 1 Lower mass limits at 95% CL on bosons decaying to 
e^e*, 11^ fl"^, or pairs. Mass limits are derived assuming branch- 



ing ratios to a given decay mode of 100%, 33%, 22%, or 11"; 
expected and observed limits are given. 
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e*e* and final states and 11% for ttie e*^* final 

state. In addition, ttie same mass limits can be placed on tlie 
singlet in the Zee-Babu model as its production cross 
sections and decay kinematics are the same as for H^^. Fig- 
ure 3 shows the mass limits as a function of the branching 
ratio into each of the three final states. 

In conclusion, a search for doubly-charged Higgs bosons 
decaying to e^e^, e*/i*, or pL^li^ has been performed by 
searching for a narrow resonance peak in the dilepton mass 
distribution. No such peak was observed in a data sample 
corresponding to an integrated luminosity of 4.7 fb^' of pp 
collisions at y^s = 7 TeV recorded by the ATLAS detector 
at the LHC in 201 1. Cross-section limits between 17 fb and 
0.6 fb are set depending on the mass of the boson and 
the final state. Assuming pair production, couplings to left- 
handed fermions, and a branching ratio of 100% for each 
final state, masses below 409 GeV, 398 GeV, and 375 GeV 
are excluded at 95% CL for e''=e='=, and e^^^ final 

states, respectively. Lower mass limits are also set for sce- 
narios with right-handed couplings or smaller branching ra- 
tios. The limits on bosons also apply to the singlet in 
the Zee-Babu model. 



Fig. 2 Upper limit at 95% CL on the cross section times branching 
ratio for pair production of H^^ bosons decaying to (a) (b) 
jX^jX^, and (c) e^jl^ pairs. The observed and median expected limits 
are shown along with the la and 2a variations in the expected limits. 
In the range 70 < m{H^^) < 1 10 GeV, no limit is set in the chan- 
nel. Also shown are the theoretical predictions at next-to-leading order 
for the pp — > H^^H^^ cross section for and bosons. The 
variation from bin to bin in the expected limits is due to fluctuations in 
the background yields derived from small MC samples. 
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A.T.H. Arce'^^ S. Arfaoui^'^^ J-F. Arguin'^^ S. Argyropoulos'^^^ £ Arik^'^'' *, M. Arik''^% A.J. Armbruster**'', O. Amaez^\ 

V. Amal^", C. Arnault'i^ A. Artamonov'^^ G. Artonii32a,i32b^ Arutinov^i, S. Asai'^^ S. Ask^^, B. Asmani^e^'.Meb^ 

L. Asquith^, K. Assamagan^^, A. Astbury^^^, M. Atkinson^^^, B. Aubert^, E. Auge"^, K. Augsten^^^, M. Aurousseau^"*^", 

G. Avolio^o, R. Avramidouio, D. A\en^^^, G. Azuelos'^^.rf^ y. Azuma'^s, M.A. Baak^", G. Baccaglioni**'^% C. Bacci"'*'''"'^'', 
A.M. Bach^^ H. Bachacou^^*', K. Bachas^°, M. Backes"^^, M. Backhaus2\ J. Backus Mayes''*^ E. Badescu^*'", 

P Bagnaiai'^^'i^^b^ § Bahinipati^ Y. Bai^^a^ ^ q Bailey^^^ T. Bain^^^ J.T. Baines^^^, O.K. Baker^"^^, M.D. Baker^^, 

S. Baker''^, P Balek'^s, e. Banas^*^, P Banerjee'^^ Sw. Banerjee'^^ D. Banfi^", A. Bangert'™, V. Bansal'^''', H.S. Bansil^^, 

L. Barak"2^ § p Baranov*^"*, A. Barbaro Galtieri'^ T. Barber'*^ E.L. Barberio^^, D. Barberis^^^'^"'', M. Barbero^', 

D.Y Bardin^"*, T. Barillari^^, M. Barisonzi^''^, T. Barklow^"*^, N. Barlow^^ B.M. Barnett^^^, R.M. Barnett^^ 

A. Baroncelli'^'*'', G. Barone'*^, A.J. Barr"^ F. Barreiro^°, J. Barreiro Guimaraes da Costa^'', P Barrillon'^^, 

R. Bartoldus''*^ A.E. Barton^^ V. Bartsch''^^, A. Basye'^^, R.L. Bates^^ L. Batkova''*'*^ J.R. Batley2^ A. Battaglia", 

M. Battistin^'', F. Bauer^^^, H.S. Bawa'43,'', s. Beale'*^ T. Beau^^ PH. Beauchemin'*'\ R. Beccherle50% P Bechtle^^, 

H. P Beck", A.K. Becker^''^, S. Becker'^^ M. Beckinghaml3^ K.H. Becks"^ A.J. Beddalll^^ A. Beddall^^^ 

S. Bedikian"*', V.A. Bednyakov^"*, CP Bee**^ L.J. Beemster'^^, M. Begel^^, S. Behar Harpaz^^^^ pj^ Behera^^ 

M. Beimforde'^^ C. Belanger-Champagne**^ PJ. Bell'*^, W.H. Bell'^^ G. Bella'^^ L. Bellagamba20^ M. Bellomo^^, 

A. Belloni^'^, O. Beloborodova^*''''-^, K. Belotskiy^^, O. Beltramello^°, O. Benaryi^^, D. Benchekrouni^^", 

K. Bendtz N. Benekos'^^, Y. Benhammou'^^ E. Benhar Noccioli'*'^, J.A. Benitez Garcia'^'^'', D.P Benjamin'^^ 

M. Benoit"^, J.R. Bensinger^^, K. Benslama'^*^, S. Bentvelsen'"^, D. Berge^*^, E. Bergeaas Kuutmann^^, N. Berger^, 

F. Berghaus^^^, E. Berglund'O^, J. Beringer^^, R Bemat'^'', R. Bemhard"**, C. Bemius^^, T. Berry^^, C. Bertella^^ 

A. Bertin2"^ 20b^ p Bertoluccii22a,i22b^ Besana^^"'^^'', G.J. Besjesio^, n. Besson^^e^ § Bethke*^*^, W. Bhimji'*^, 

R.M. Bianchi^o, L. Bianchini^^, M. Bianco'^2a,72b^ q. Biebel^^ S.P Bieniek^^, K. Bierwagen^"*, J. Biesiada^^ 

M. Biglietti"'^^ H. Bilokon'*'', M. Bindi^O"'^*, S. Binet^'^ A. Bingull^^ C. Bimi32a,i32b^ q Biscarat"^ B. Bittner^^^ 

C. W. Black^^", K.M. Black^^, R.E. Blair^, J.-B. Blanchard"^, G. Blanchot^", T. Blazeki44a^ i. Bloch^^, C. Blocker^^, 
J. Blocki^^ A. Blondel^^ W. Blum^^, U. Blumenschein54, G.J. Bobbink^^^ V.B. Bobrovnikoyi^^ S.S. Bocchetta™, 

A. Bocci'*^ C.R. Boddy"^ M. Boehler'*^ J. Boek"^, N. Boelaert^^, J.A. Bogaerts^", A. Bogdanchikov'"^, A. Bogouch^^'*, 
C. Bohml'^^^ J. Bohmi25, V. Boisvert^^, T. Bold3^ V. Boldea^^^ N.M. Bolnet"^, M. Bomben■'^ M. Bona^^ 
M. Boonekamp'^^, S. Bordoni^^, C. Borer", A. Borisov"^, G. Borissov^^ I. Borjanovic'^^, M. Borri^^, S. Borroni^', 
J. Bortfeldt'^^ V. Bortolotto'^'*''''^'*'', K. Bos'°^ D. Boscherini20% M. Bosman", H. Boterenbrood'^^ J. Bouchami^^^ 
J. Boudreau^^^, E.V. Bouhova-Thacker'^i, D. Boumediene^'*, C. Bourdarios^i^, N. Bousson^^ A. Boveia^^, J. Boyd^", 

I. R. Boyko^"*, I. Bozovic-Jelisavcic'^'', J. Bracinikl^ P Branchini'^'^\ A. Brandt^ G. Brandt"^ O. Brandt^"*, 
U. Bratzler^se, B. Brau^'*, J.E. Brau"'*, H.M. Braun"^.*^ s.F. Brazzalel'^'^^'^*"*^ B. Brelier^^S, J. Bremer^o, 

K. Brendlingeri^", R. Brenner^^^, S. Bressler"^, D. Britton^^ F.M. Brochu^^, I. Brock^i, R. Brock*^, F. Broggi^^", 
C. Bromberg^^, J. Bronner^^, G. Brooijmans^^, T. Brooks^^, W.K. Brooks^^'', G. Brown^^, H. Brown^, 
PA. Bruckman de Renstrom^'^, D. Bruncko''*'^'', R. BruneUere'^^ S. Brunet*'°, A. Bruni^"^, G. Brum^Oa, M. Bruschi^O", 
T. Buanes''^, Q. Buat^^ F. Bucci'*'', J. Buchanalll'^ P. Buchholzi"*!, R.M. Buckingham"^ A.G. Buckley"*^, S.I. Buda^^'', 
LA. Budagov^"*, B. Budick'0^ V. Buscher^\ L. Bugge"^, O. Bulekov'*'', A.C. Bundock^^ M. Bunse'*^ T. Buran"'', 
H. Burckhart^*^, S. Burdin''^, T. Burgess''*, S. Burke'^'', E. Busato^"*, P. Bussey^^ CP Buszello'*^, B. Butler^''^^ 
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J.M. Butler22, C.M. Buttar^^ J.M. Butterworth", W. Buttinger^^ S. Cabrera Urban^^^ D. Caforio2''''.20b^ q Cakir4^ 
P. Calafiura^^ G. Calderini^^ P. Calfayan^^ R. Calkinsio^, L.P Caloba^^'', R. Caloii32a,i32b^ j) Calvet^'^, S. Calvet^'*, 
R. Camacho Toro^^, P. Camarri'^^'''''^^'', D. Cameron''^, L.M. Caminada'^, R. Caminal Armadans'^, S. Campana^'^, 
M. CampanelU", V. Canale'^^a.ioib^ p Canellpi, A. Canepa'^^a, j. Cantero^^ R. CantriU^^ L. Capasso'^^aaoib^ 
M.D.M. Capeans Garrido^'^, I. Caprini^^", M. Caprini^^^, D. Capriotti^^, M. Capua^'^'^'^'^'', R. Caputo*\ R. Cardarellil33^ 
T. Carli^o, G. Carlinoi''2a^ L. Carminati*^'^'' B. Caron**^ S. Caron'O^, E. Carquin^^b^ q Carrillo-Montoyai^Sb^ 
A.A. Carter^^ J.R. Carter^^, J. Carvalhoi24a,4.^ j) CasadeilO^ M.R Casado'^, M. Cascella'^ia.nib^ q Caso^^'^'SO'' *, 

A. M. Castaneda Hernandez E. Castaneda-Mirandal■'^ V. Castillo Gimenezi^'', N.F. Castroi24a^ q Cataldi'^^a^ 
P Catastini^^, A. Catinaccio^", J.R. Catmore^", A. Cattai^", G. Cattani'^^'''"^'', S. Caughron****, V. Cavaliere'^^ 

P CavaUeri^^ D. CavalU^''^ M. CavalU-Sforza'^, V. Cavasinni'22a,i22b^ p Ceradinii34a,i34b^ ^ S Cerqueira^'*'', A. Cerri^o, 
L. Cerrito'^^ F. Cerutti'*'', S.A. Cetini^b, a. Chafaq"5^ D. Chakraborty^''^ 1. Chalupkova'^e^ Chan^, P Changi'^^ 

B. Chapleau^^ J.D. Chapman^^ J.W. Chapman^^, E. Chareyre■'^ D.G. Charlton'^ V. Chavda**^^ q Chavez Barajas^°, 
S. Cheatham^^ S. Chekanov^ S.V. Chekulaevl5^^ G.A. Chelkov^^^ Chelstowskai"'*, C. Chen^^, H. Chen^^, 

S. Chen33<=, X. Chen"^^ Y. Chen^^ Y. Cheng^i, A. Cheplakov^'*, R. Cherkaoui El Mourslil35^ V. Chernyatin^s, E. Cheu\ 
S.L. Cheungi^^ L. ChevaUer"^, G. Chiefarii02a,i02b^ l. Chikovani^i^-*, J.T. Childers^^, A. Chilingarov^\ G. Chiodini'^a^ 
A.S. Chisholml^ R.T. Chislett", A. Chitan^^^ M.V. Chizhov^'^, G. Choudalakis^^ S. Chouridou'^^ LA. Christidi^^ 

A. Christov^^ D. Chromek-Burckhart^^ M.L. Chu'^\ J. Chudoba^^s^ q (-;iapettii^2a,i32b^ ^ ciftci4a^ r Ciftci'*^ 
D. Cinca^"*, V. Cindro^"*, C. Ciocca^O'^'^Ob, a. Ciocioi^ M. CirilU*'', P Cirkovic"'', Z.H. Citroni'^^^ Citterio*^^ 
M. Ciubancan26^ A. Clark^^ PJ. Clark^^, R.N. Clarke'^ W. Cleland'^^, j.c. Clemens**^ B. Clement^^ 

C. Clement'46a>i46b^ y. Coadou^^ M. Cobal^'''^'''^^'^^ A. Coccarol3^ J. Cochran^^^ L. Coffey^^, J.G. Cogan'^a^ 

J. Coggeshall^^^ E. Cogneras^^^ J. Colas^, S. Coleio^ A.P Coliinio^, N.J. ColUnsi^ C. Coffins-Tooth^^, J. CoUot^^ 

T. Colomboii^^'^i^'', G. Colon**'*^ q Compostella'''', P Conde Muino'24a^ E. Coniavitisi^*^, M.C. Conidi'^, 

S.M. Consonni^^'''^^'', V. Consorti'^^ S. Constantinescu^^a, c. Contai^'^'^'i''"', G. Conti^^, R Convent! '^^a,;^ Cooke^^ 

B. D. Cooper^^, A.M. Cooper-Sarkarll^ K. Copic'^, T. ComeUsseni'^^, M. Corradi^"", F. Corriveau^^'-', 

A. Cortes-Gonzalez "'^ G. Cortiana^^, G. Costa^^"*, M.J. Costa'^^, D. Costanzo'^'', D. Cote^", L. Courneyea'^*^, 

G. Cowan^*', C. Cowden^^ B.E. Cox^^^ ^ Cranmer'''^ R CrescioH^22a,i22b^ Cristinziani^i, G. Crosetti^^"'^^'', 

S. Crepe-Renaudin^^, C.-M. Cuciuc^^", C. Cuenca Almenar'^^, T. Cuhadar Donszelmann^^^, J. Cummings'^^, 

M. Curatolo"*"^, C.J. Curtis^^, C. Cuthbert^^", P. Cwetanski^", H. Czin-i^i, R Czodrowski'*'^, Z. Czyczula^'^^, S. D'Auria^^ 

M. D'Onofrio^^ A. D'Orazioi^2a,i32b^ jyj j Cunha Sargedas De Sousa'^^a^ c. Da Via**^, W. Dabrowski^^ A. Dafincal'^ 

T. Dai^\ C. Dallapiccola^^, M. Dam^^, M. Dameri^o^'SOb^ y).S. Damianii^^ H.O. Danielsson^o, V. Dao'*^, G. Darbo^"^ 

G. L. Darlea^^'', J.A. Dassoulas'*^, W. Davey^i, T. Davidek^^^, n. Davidson^^, R. Davidson''\ E. Davies^'^'", M. Davies^^, 
O. Davignon'^, A.R. Davison^^, Y. Davygora^*^''', E. Dawe'^^^ j Dawson'^^, R.K. Daya-lshmukhametova^^, K. De^, 

R. de Asmundisi'^^a^ g j^g Castro^O'^'^Ob, S. De Cecco^*, J. de Graat'^^ N. De Groot'0^ P de Jong^^^ C. De La Taille"^ 

H. De la Torre*°, E De Lorenzi^^ L. de Mora^^, L. De Nooiji°^ D. De Pedis^'^a ^ j^g Salvo^^a^ De Sanctis^^'^'i^^ 

A. De Santo''^^ J.B. De Vivie De Regie"^ G. De Zorzi"2a,i32b^ Dearnaley^', R. Debbe^^, C. Debenedetti^^, 

B. Dechenaux^^ D.V. Dedovich'''^, J. Degenhardt'^o^ j Peso^^^ -p Y)el Pretei22a,i22b^ -p Delemontex^^ 

M. Deliyergiyev^^^ ^ Dell' Acqua^", L. Dell'Asta^^, M. Delia Pietra^o^a,*, d. della Volpei"2a,i02b^ Delmastro^ 

PA. Delsart^^ C. Deluca^^^ S. Demers"^, M. Demichev*''*, B. Demirkoz^^,*:^ ^ p Denisov'^^, D. Derendarz^'', 

J.E. Derkaoui'^5'', F. Derue^^ P Dervan^^ K. Desch^^, E. Devetak''*^ PO. Deviveiros'"^ A. Dewhurst'^^, b. DeWilde''*^ 

S. Dhaliwal^5^ R. Dhulhpudi^^ ', A. Di Ciaccio'^-'''''^^'', L. Di Ciaccio^ C. Di Donato^''2a,i02b^ ^ j^j Girolamo^", 

B. Di Girolamo^o, S. Di Luise"'^'''!^'*'', A. Di Mattial^^ B. Di Micco^*^, R. Di Nardo^^ A. Di Simonei^^^'"^'', 
R. Di Sipio^O'^'^Ob^ Diaz^^a^ p g Diehl^'', J. Dietrich42, T.A. Dietzsch5**% S. Diglio***^, K. Dindar Yagci'*'^, 
J. Dingfelder^i, R Dinut26% C. Dionisi'32a,i32b^ p Dita26^ S. Dita26^ R Dittus^", R Djama*^^ T. Djobava^^'', 
M.A.B. do Vale^^'^, A. Do Valle Wemans™^-'", t.K.O. Doan^ M. Dobbs*^ D. Dobos^", E. Dobson^" ", J. Dodd^^ 

C. DogIiom49, T. Doherty53, Y. Doi'^^ *, J. Dolejsii^e, i. Dolenc^^^ 2. Dolezali^e, B.A. Dolgoshein^*^ *, T. Dohmae^^^ 

M. Donadelli24d, J. Donini^^, J. Dopke^^, A. Doria'^^a^ A. Dos Anjos"^ A. Dotti'22a,i22b^ ^ j Dova™, A.D. Doxiadis^^^ 
A.T. Doyle", N. Dressnandt^^o, M. Drisi", J. Dubbert^^, S. Dube^^ E. Duchovnii'^^^ q Duckeck^^ D. Duda"^ 
A. Dudarev^", R Dudziak^^ M. Duhrssen^", LP Duerdoth^^^ l Duflot"^ M-A. Dufour**^ L. Duguid''^, M. Dunford^^'', 
H. Duran Yildiz'^^ R. Duxfield'3^ M. Dwuznik^^, M. Duren^^, W.L. Ebenstein^s, J. Ebke'^^ S. Eckweiler^i, K. Edmonds^^ 
W. Edson^, C.A. Edwards"^^, N.C. Edwards", W. Ehrenfeld''^, T. Eifert''*^ G. Eigen'^, K. Einsweiler^^, E. Eisenhandler''^ 
T. Ekelof'^^, M. El Kacimi^^Sc, M. EUert''^^ S. Elles^ R Ellinghaus^i, K. Ellis^^ N. Ellis^'', J. Elmsheuser''^ M. Elsing^o, 

D. Emeliyanov'29^ p Engelmann'"*^, A. Engl^^, B. Epp*'', J. Erdmann^^, A. Ereditato'^, D. Eriksson''*^''', J. Ernst^, 
M. Ernst^^ J. Ernwein'^^, D. Errede^^^ S. Errede^*'^ E. Ertel^\ M. Escalier^^^ H. Esch'*^ C. Escobar^23^ 
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X. Espinal CuruU'^, B. Esposito''^^, F. Etienne^^, A.I. Etienvre'^^, E. Etzion'^^, D. Evangelakou^''^, H. Evans'''^, 

L. Fabbri20a.20b^ q Fabre^o, R.M. Fakhrutdinovi^s, S. Falciano^^a^ y. Fang^''^^ M. Fanti^^"'^^'', A. Farbin^ A. FariUal3'*^ 

J. Farley'^**, T. Farooque'^^, S. Farrell'^-', S.M. Farrington'™, P. Farthouat^", F. Fassi'*'^, P. Fassnacht^", D. Fassouliotis^, 

B. Fatholahzadeh'^s, a. Favareto^'*'' '^'^'', L. Fayard^'^ S. Fazio^^''-'^'', R. Febbraro^'^, R Federicl'*'^^ O.L. Fedini^i, 
W. Fedorko^^ M. FehUng-Kaschek^^, L. Feligioni^^ C. Feng^^d, E.J. Feng^, A.B. Fenyuk^^s, j. Ferenceii^'*'', 

W. Fernando^, S. Ferrag^^, J. Ferrando^^, V. Ferrara^^, A. Ferrari'*'^, P. Ferrari'"^, R. Ferrari"^''', D.E. Ferreira de Lima^^, 
A. Ferreri^^, D. Ferrere'*^, C. Ferretti^^, A. Ferretto Parodi^^'''^*, M. Fiascaris^\ F. Fiedler*^ A. Filipcic^"*, F. Filthaut''^'^, 
M. Fincke-Keeler^^^, M.C.N. Fiolhais™"'*, L. Fiorinii*'', A. Firan"^, G. Fischer'*^^ ^ j pisheri"^, M. Flechl'*^ I. necki^^i, 
J. Fleckner**', P. Fleischmaim^^'*, S. Fleischmann'^^, T. Flick'^^, A. Floderus^^, L.R. Flores Castillo'^^, M.J. Flowerdew^^, 
T. Fonseca Martin", A. Formica"'', A. Forti^^, D. Fortin'^^", D. Fournieri'^, A.J. Fowler"*^, H. Fox^\ P. Francavilla^^, 
M. Franchmi20'''20b, s. Franchino"^^'"^'', D. Francis^", T. Frank"^, m. FrankUn^'', S. Franz^o, M. Fratemaliii^'''"^'', 
S. Fratina'2", S.T. French^^, C. Friedrich'^^^ p Priedrich'^'*, R. FroeschP", D. Froidevaux^", J.A. Frost^^ C. Fukunaga^^^, 
E. Fullana Torregrosa^'', B.G. Fulsom''*^ J. Fuster^''^ C. Gabaldon^", O. Gabizon'^^ j Gadfort^^, S. Gadomski'*'', 
G. Gagliardi50'''50^ R Gagnon*^", C. Galea'^^ B. Galhardo'^^a, E.J. Gallas^'^ V. Gallo^^ B.J. Gallop'^^, r Gallus'^s^ 
K.K. Gan^o^, Y.S. Gao''^^ ^ A. Gaponenkol^ F. Garberson"^, M. Garcia-Sciveresi^ C. Garci'ai*'^, J.E. Garcia Navarro 
R.W. Gardner^i, N. Garelli^", H. Garitaonandia^o^ V. Garonne^", C. Gatti^^ G. Gaudio"'*^ B. Gaur'^i, L. Gauthier"^, 
R Gauzzi"2a,i32b^ J L. Gavrilenko^\ C. Gay'^^ G. Gaycken^^, E.N. Gazis^^ R Ge^^^ Z. Gecse'^^ C.N.R Gee'29^ 

D. A.A. Geertsi°5, Ch. Geich-Gimbel^i, K. Gellerstedti'*^'''!'*^'', C. Ge^lme50^ A. Gemmell^^ M.H. Genest^^ 
S. Gentile' 32a, 1 32b ^ ^ George^'', S. George''^, R Gerlach'^^ A. Gershon'^^ C. Geweniger^^'', H. Ghazlane"^'', 

N. Ghodbane^^, B. Giacobbe20% S. Giagu"2a,i32b^ y Giakoumopoulou^ V. Giangiobbe'^, R Gianotti^o, B. Gibbard^^, 
A. Gibsoni58, S.M. Gibson^", M. Gilchriese'^ D. Gillberg^^, A.R. Gillmani^s, d.M. Gingrich^''', J. Ginzburg'^s, 
N. Giokaris^ M.R Giordani'^'^^ R. Giordano '"2a,i02b^ pjyj Qiorgi'^, R Giovannini^^ RF Giraud'3^ D. Giugni^'^% 
M. Giunta^^ B.K. Gjelsten''\ L.K. GladiUn^'^, C. Glasman^^^ j Glatzer^', A. Glazov^^, K.W. GUtza"^ G.L. Glonti^'*, 
J.R. Goddard''^ J. Godfrey'42, j. Godlewski^", M. Goebel^^, T. Gopfert^^, C. Goeringer^', C. Gossling'^^, s. Goldfarb*^ 
T. Golling"^, A. Gomes'^^a,*, L.S. Gomez Fajardo'^^^ r Gon9alo^^, J. Goncalves Pinto Firmino Da Costa''^, L. Gonella^i, 
S. Gonzalez de la Hoz"'^, G. Gonzalez Parra'^, M.L. Gonzalez Silva^^, S. Gonzalez-Sevilla'*^, J.J. Goodson''^^ 
L. Goossens^*^, RA. Gorbounov*^^, H.A. Gordon^^, I. Gorelov'°^ G. Gorfine'^^, B. Gorini^", E. Gorini^2a,72b^ ^ Gorisek^"^, 

E. Gomicki^^, A.T. Goshaw^, M. Gosselink'^^ M.I. Gostkin^'*, I. Gough Eschrich'*'^ M. Gouighri'35^ D. Goujdami'^^^ 
M.R Goulette'''^, A.G. Goussiou"^ C. Goy^ S. Gozpinar^^, I. Grabowska-Bold3^ R Grafstrom^o^-^Ob^ j^.j Grahn''^, 

E. Gramstad'", F. Grancagnolo^^a^ g Grancagnolo'^, V. Grassi'''^ V. Gratchev'^i, N. Grau^^ H.M. Gray^*^, J.A. Gray'■*^ 

E. Graziani"''*, O.G. Grebenyuk'^i, T. Greenshaw'^^, Z.D. Greenwood^^'', K. Gregersen^^, I.M. Gregor^^^ p Grenier^''^ 
J. Griffiths^ N. Grigalashvili'^^ A.A. Grillo"^, S. Grinstein'^, Ph. Gris^^, Y.V. Grishkevich''^ J.-F Grivaz"^ E. Gross"^^ 
J. Grosse-Knetter54, J. Groth-Jensen"^^ ^ Grybel'^i, D. Guest"^ C. Guicheney^^, E. Guido50'''50^ S. Guindon^^, 

U. Gul5^ J. Guntheri25, B. Guo'^^ J. Guo^^ R Gutierrez"^, N. Guttman'^s, Q. Gutzwiller^'^^ C. Guyot'^^, 

C. Gwenlan''^ C.B. Gwilliam", A. Haas"'^ S. Haas^", C. Haber'^ H.K. Hadavand^ D.R. Hadley'^ R Haefner^', 

F. Hahn^o, Z. Hajduk^^, H. Hakobyan'", D. Hall'l^ K. Hamacher"^ R Hamal'l^ K. Hamano^^ M. Hamer^^, 

A. Hamilton^''^''''', S. Hamilton'^i, L. Han^^b, K. Hanagaki"^, K. Hanawa^^", M. Hance'^ C. Handel^', R Hanke5^^ 
J.R. Hansen^s, J.B. Hansen^*^, J.D. Hansen^^ RH. Hansen-^''. R Hanssoni43, K. Hara'^'', T. Harenberg'^\ S. Harkusha^", 

D. Harper**^, R.D. Harrington'^*', O.M. Harris'^**, J. Hartert"^**, F. Hartjes'"^, T. Haruyama''^, A. Harvey^'', S. Hasegawa"*', 
Y. Hasegawa'"^", S. Hassani'^^, S. Haug", M. Hauschild^", R. Hauser^^ M. Havranek^', CM. Hawkes'^ R.J. Hawkings^^, 
A.D. Hawkins™, T. Hayakawa^^, T. Hayashii*^", D. Hayden'^^, CP Haysll^ H.S. Hayward^^ S.J. Haywood'^^, 

S.J. Head'^ V. Hedberg'^^, L. Heelan^ S. Heim'^o, B. Heinemann'^ S. Heisterkamp3^ L. Helary22, C. Heller*^**, 

M. Heller^o, S. Helknan'^^a.Meb^ Hellmich2i, C. Helsens'2^ R.C.W. Henderson^', M. Henke5'*^ A. Henrichs'^^ 

A.M. Henriques Correia^", S. Henrot-Versille"^, C. Hensel^'^, T. HenB^''^, CM. Hernandez^, Y. Hernandez Jimenez'*'^, 

R. Herrbergi^, G. Herten'^**, R. Hertenberger'^^ L. Hervas^", G.G. Hesketh'''', N.R Hessey'"^ E. Higon-Rodriguezi^'', 

J.C HilP, K.H. Hiller'*2, S. Hillert2\ S.J. Himer'*, I. HinchUffe'^ E. Hines'20^ ^ Hirose"^, R Hirsch^^, 

D. Hirschbuehli''^ J. Hobbsi'*^ N. Hod'", M.C Hodgkinson"^, r Hodgson"^, a. Hoecker^", M.R. Hoeferkampio^, 

J. Hoffman'^", D. Hoffmann*^^ M. Hohlfeld**', M. Holder'^i, S.O. Holmgren T. Holy'2\ J.L. Holzbauer^^ 

T.M. Hong'20^ L Hooft van Huysduynen'^^ S. Horner'*^ J-Y. Hostachy^^, S. Hou'5\ A. Hoununada"^", J. Howard''^, 

J. Howarth*2 j Hristova^^, J. Hrivnac"^ T. Hryn'ova^, RJ. Hsu^^, S.-C. Hsu^^ D. Hu^^ Z. Hubaceki27, R Hubaut^^ 

F. Huegging2\ A. Huettmann'^2 Huffman"^ E.W. Hughes^^, G. Hughes^', M. Huhtinen^", M. Hurwitz^^, 

N. Huseynov*''*''', J. Huston**^, J. Huth^^, G. lacobucci'*^, G. lakovidis'", M. Ibbotson^2^ j Ibragimov'"*', 

L. Iconomidou-Fayard'^^, J. Idarraga'^^ R Iengo^*'2a^ q igonkina^"^ Y. Ikegami^^ M. Ikeno^^ D. Iliadis'^'*, N. Ilic^^^ 
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T. Ince'''', P. loannou'', M. lodice^^"^^, K. lordanidou'', V. Ippolitoi32a,i32b^ ^ jj-jg^ Quiles'^'^ C. Isaksson^^'', M. Ishino^^ 
M. Ishitsuka^^^, R. Ishmukhametovi°^, C. Isseverii*, S. Istin^^^, A.V. Ivashini^^, W. Iwanski^*^, H. Iwasaki^^, J.M. Izen^^, 
V. lzzo^^^\ B. Jacksoni20, j.N. Jackson^^ P. Jackson', M.R. Jaekel^", V. Jain^", K. Jakobs'***, S. Jakobsen^^ T. Jakoubek'^S, 
J. Jakubek'2\ D.O. Jamin'^i, D.K. Jana"\ E. Jansen", H. Jansen^o, J. Janssen^', A. Jantsch^^ M. Janus'*^ R.C. Jared^''^ 
G. Jarlskog'^, L. Jeanty^', I. Jen-La Plante^\ D. Jennens*^, P. Jenni^", A.E. Loevschall-Jensen^^, P. Jez^^, S. Jezequel^, 
M.K. Jha20% H. Ji"^ W. Ji^\ J. Jial'^^ Y. Jiang^^'', M. Jimenez Belenguer'*^ S. Jin3^% O. Jinnouchi'", M.D. Joergensen^^, 
D. Joffe'^0, M. Johaiiseni46a,i46b^ E Johansson '^Sa^ R Johaiisson"^, s. Johnert'*^ K.A. Johns^ K. Jon-And''^'^^'''*^'', 

G. Jones"", R.W.L. Jones''!, T.J. Jones''^ C. Joram^°, RM. Jorge^^^, K.D. Joshi^^, J. Jovicevic^'*'', T. Jovin"'', X. Jul^^ 

C. A. Jung"*^, R.M. Jungst^", V. Juranek'^^, P. Jussel*'', A. Juste Rozas'^, S. Kabana''', M. Kaci'^'', A. Kaczmarska^^, 

R Kadlecik^e, M. Kado^'^ H. Kagall'0^ M. Kagan^^ E. Kajomovitzi52, s. KaUnin"^ L.V. Kalinovskaya^, S. Kama"*", 
N. Kanaya'^^ M. Kaneda^", S. Kaneti2^ T. Kannoi", V.A. Kantserov^^, J. Kanzaki^^ B. Kaplan^^s, a. Kapliy3\ 
J. Kaplon^o, D. Kar^^ M. Kara gounis^^ K. Karakostas^*^, M. Karnevskiy^'^, V. Kartvelishvili'\ A.N. Karyukhin'^**, 
L. Kashifi^^ G. Kasieczka5**\ R.D. Kass'"'^, A. Kastanas^^, M. Kataoka^ Y. Kataoka'^^, E. Katsoufisi", J. Katzy'^^, 
V. Kaushik^, K. Kawagoe*''^, T. Kawamoto'^^ G. Kawamura^\ M.S. Kayl'^^, S. Kazama^^^ V.A. Kazanin^"^, 
M.Y. Kazarmov^, R. Keeler^^^, RT. Keeneri^o, R. Kehoe'^", M. Keil^-*, G.D. Kekelidze^, J.S. Keller^^^, M. Kenyon^^, 
O. Kepka'^s, N. Kerschen^", B.P Kersevan^"*, S. Kersten"^, K. Kessoku'^^^ j Keungl5^ F. Khalil-zada'^ 

H. Khandanyan''*^'''i'^^'', A. Khanov"^ D. Kharchenko^"^, A. Khodinov'^^, A. Khomich5^% T.J. Khoo^^, G. KhoriauU^', 

A. Khoroshilov"^ V. Khovanskiy^^ E. Khramov^, J. Khubua^^'', H. Kimi^ea.web^ § jj j^ieo^ Kimura^i, O. Kind^^, 

B. T King", M. King^^ R.S.B. King"*^, J. Kirk'^^, A.E. Kiryunin'^^ T Kishimoto'^^ D. Kisielewska^^ T Kitamura^*^, 
T. Kittelmanni23, K. Kiuchii<50, E. Kladiva^^'*'', M. Klein", U. Klein", K. Kleinknecht^', M. Klemetti'^^ A. Klier"^ 

R Klimeki46a,i46b ^ Klimentov^^ R. Klingenberg^^, J.A. Klinger*^^ ^.B. Klinkby^^, T. Klioutchnikova^", RE Klok^o^, 

S. Klous'O^ E.-E. Kluge5**'\ T Kluge", R Kluit'^^ S. Kluth'^^ E. Kneringer''^, E.B.RG. Knoops**3, A. Knue^"*, B.R. Ko'^^, 

T. Kobayashiiss, M. Kobel"*"*, M. Kocian^^s, p. Kodys^^^, K. Koneke^", A.C. Konig^o^, s. Koenig^', L. Kopke^', 

R Koetsveldi°4, R Koevesarki^i, T. Koffas^^, E. Koffemanio^ L.A. Koganll^ S. Kohlmanni''^ E Kohn^"*, Z. Kohouti^?, 

T. Kohriki^^ T. Koi^^^^ G.M. Kolacheyi"'''*, H. Kolanoski^^, V. Kolesnikov''^, I. Koletsou**''% J. Koll^^ A.A. Komar^"*, 

Y. Komori'^^ T. Kondo^^, T. Kono'*^,^?^ ^ j Kononov'^^ R. Konoplich^''^ ^ N. Konstantinidis^\ R. Kopeliansky^^^^ 

S. Koperny38, K. Korcyl3^ K. Kordas'^'*, A. Korn^^^ A. Korol^'^^ 1. Korolkov'^ E.V. Korolkova'^'', V.A. Korotkov^^S, 

O. Kortner^^, S. Kortner^^, V.V. Kostyukhin^i, S. Kotov^^, V.M. Kotov^, A. Kotwal'*^ C. Kourkoumelis'', 

V. Kouskoura^^^^ ^ Koutsmani5'^% R. Kowalewskil^^ TZ. Kowalski3^ W. Kozanecki^^^ A.S. Kozhin'^**, V. Kral'^?, 

V.A. Kramarenko^^, G. Kramberger^"*, M.W. Krasny^^, A. Krasznahorkay^'^^, J.K. Kraus^\ S. Kreiss'"'^, F. Krejci^^^, 

J. Kretzschmar", N. Krieger^"*, R Krieger^^^ K. Kroeninger^*, H. Kroha^^, J. KroUi^o, J. Kroseberg^i, J. Krstic"^ 

U. Kmchonak^'*^ Krtiger^i, T Kmker'^, N. Krumnack'^^ Z.V. Kmmshteyn^^^ jyj Kruse^^, T Kubota**^ S. Kuday4% 

S. Kuehn'*^ A. Kugel^^^ T. Kuhl'*^^ q Kuhn", V. Kukhtin^^, Y. Kulchitsky^^, S. Kuleshov^^b^ q Kummer^^ M. Kuna", 

J. Kunklei2°, A. Kupco^^^ H. Kurashige^^, M. Kuratai^°, Y.A. Kurochkin^o, V. Kus^^^ E.S. Kuwertzi'*'', M. Kuze^", 

J. Kvitai'*^, R. Kwee'^ A. La Rosa"^^, L. La Rotonda"^'"'', L. Labarga^**, J. Labbe^ S. Lablaki^5% C. Lacasta''^^ 

F. Lacava^^^'^'^^^b j Lacey^^, H. Lacker'^, D. Lacour^^ V.R. Lacuesta'^^, E. Ladygin^"*, R. Lafaye^ B. Laforge^^ 
T. Lagouri"^, S. Lai^*^, E. Laisne^^, L. Lamboume'^, C.L. Lampen', W. Lampl', E. Lancon^'^, U. Landgraf***, 
M.RJ. Landon^^ VS. Lang5^% C. Lange'*^ ^ j Lankford'^^ F. Lanni^^, K. Lantzsch^^^ S. Laplace^^ C. Lapoire^^, 
J.F Laporte'^^, T. Lari'^'''\ A. Larner"^ M. Lassnig^", P Laurelli'*^, V. Lavorini^^^-^^'', W. Lavrijsen'^ P Laycock", 
O. Le Dortz^^ E. Le Guirriec^^ E. Le Menedeu'^^ j LeCompte^, F. Ledroit-Guillon^^ H. Lee^^^ J.S.H. Lee^'^, 

S.C. Lee^^\ L. Lee"^, M. Lefebyre^*^, M. Legendre"^, F. Legger^*, C. Leggett^^, M. Lehmacher^i, G. Lehmann Miotto^", 
M.A.L. Leite24d, R. Leitneri^^, D. Lellouchi", B. Lemmer^^, V. Lendermann5^^ K.J.C. Leney''*^'', T. Lenz'^s, 

G. Lenzeni", B. Lenzi^o, K. Leonhardt'*^, S. Leontsinis^", R Lepold5^% C. Leroy'^^ J-R. Lessardl^^ C.G. Lester^^, 
CM. Lester^^", J. Leveque^, D. Levin^'', L.J. Levinson"^, a. Lewis"*, G.H. Lewis^"*, A.M. Leyko^\ M. Leyton^*, 

B. Li"'', B. Li*^^ H. Lii48, H.L. Li^', S. Li"''-', X. Li**^ Z. Liang^'*^-', H. Liao^"^ g Libertii"% P Lichard^", 

M. Lichtnecker9^ K. Lie^^^ W. Liebig'^^ q Limbach^i, A. Limosani'^^ M. Limper^^^ ^ q Lin^^i ", R Linde''^^ 
J.T. Linnemann*^ E. Lipeles^^", A. Lipniackai"*, TM. Liss^^^, D. Lissauer^^, A. Lister'^^, A.M. Litke^^'', C. Liu^^, 

D. Liu^^i, H. Liu*^ J.B. Liu^^ L. Liu^^ M. Liu"'', Y. Liu"'', M. Livan"'^'''"'^'', S.S.A. Livermore"^ A. Lleres^^, 

J. Llorente Merino*°, S.L. Lloyd''^, E. Lobodzinska''^, P. Loch^, W.S. Lockman'^'', T. Loddenkoetter^', RK. Loebinger^^, 
A. Loginovi''^, C.W. Loh'^^ T. Lohse'^, K. Lohwasser'*^ M. Lokajicek'^^, V.R Lombardo^, R.E. Long^', L. Lopes'^^", 
D. Lopez Mateos^^, J. Lorenz^^, N. Lorenzo Martinez"^, M. Losada"'^, P. Loscutoff'^, R. Lo Sterzo'"" '"'', 
M.J. Losty'59a,*^ X. Lou'", A. Lounis"^, K.R Loureiro"^^ J. Love^ PA. Love^', A.J. Lowe"'^ ^ R Lu"'\ H.J. Lubatti'3^ 

C. Luci'^2a,i32b^ ^ Lucotte^^ A. Ludwig'"', D. Ludwig''^, 1. Ludwig'^^ J. Ludwig''^ R Luehring^", G. Luijckx"^^ 
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W. Lukas^\ L. Luminarii32a^ g Lundii\ B. Lund-Jenseni'*^ B. Lundberg™, J. Lundbergi46a,i46b^ O. Lundbergi46a,i46b^ 

J. Lundquist^^, M. Lungwitz*\ D. Lyim^^, E. Lytken"^^, H. Ma^^, L.L. Ma^'^^, G. Maccarrone'*'', A. Macchiolo^^, 

B. Macek'''^, J. Machado Miguens'^^a^ D. Macina^", R. Mackeprang^'', R.J. Madaras'^ H.J. Maddocks^', W.F. Mader'*'*, 

R. Maenner^^^ T. Maeno^^ R Mattig"^ S. Mattig'^^ L. Magnoni^''^ E. Magradze^"*, K. Mahboubi'*^ J. Mahlstedt^o^ 

S. Mahmoud''^ G. Mahouti^ C. Maiani"^, C. Maidantchik^^", A. Maioi^^a.*-, s. Majewski^^, Y. Makida^^ N. Makovecii^ 

R Mal'^*^, B. Malaescu^", Pa. Malecki^*^, R Malecki^^ V.R Maleev^^i, R Malek^^, U. Mallik^^ D. Malon*^, C. Malone^'^^ 

S. Maltezos'°, V. Malyshev^^^, S. Malyukov^°, R. Mameghani^^ J. Mamuzic'^'', A. Manabe^^ L. MandelU^^'', 

I. Mandic^^, R. Mandrysch^^, J. Maneira^^"*^, A. Manfredini^^, L. Manhaes de Andrade Filho^'', J.A. Manjarres Ramos^-'^, 

A. Mann^"*, P.M. Manning'^^, A. Manousakis-Katsikakis^, B. Mansoulie'^'', A. Mapelli^", L. Mapelli^", L. March'^^, 

J.F. Marchand^^, F. Marchese'^^'''"^'', G. Marchiori''^ M. Marcisovskyi^S, c.R Marino^''^, F. Marroquim^^^, Z. Marshall^", 
L.F. Marti^'^, S. Marti-Garcia'^'', B. Martm^", B. Martin^^, J.R Martin^^, T.A. Martin^*, V.J. Martin'^^, 

B. Martin dit Latour"^^, S. Martin-Haugh'"*^, M. Martinez^^, V. Martinez Outschoorn^^, A.C. Martyniuk'^^, M. Marx^^, 

F. Marzano'^^'', A. Marzin''\ L. Masetti^', T. Mashimo'^^, R. Mashinistov^'*, J. Masik^^, A.L. Maslennikov'"^, 

I. Massa^^'''^*, G. Massaro^"^, N. Massol^, P. Mastrandrea'"*^, A. Mastroberardino^'''''^^'', T. Masubuchi^^^, P. Matricon^'^, 
H. Matsunaga^^^, T. Matsushita^^, C. Mattravers'^^ '', J. Maurer^^, S.J. Maxfield^^, D.A. Maximov''^^'-^, A. Mayne^^^, 
R. Mazini^^i, M. Mazur^i, L. Mazzaferro'^^^ i^^'', M. Mazzanti**'^% J. Mc Donald**^ S.R Mc Kee^\ A. McCarni'^^ 
R.L. McCarthyl'*^ T.G. McCarthy^^, N.A. McCubbin^29^ j^y^ McFarlane^^ *, J.A. Mcfayden"^, Q. Mchedlidze5l^ 
T. Mclaughlani^ S.J. McMahoni^^, r.a. McPhersoni^^-^, A. Meade^'*, J. Mechnichi^^ M. Mechtel^''^ M. Medinnis'^^, 
S. Meehan^^ R. Meera-Lebbai'^', T. Meguro'^*', S. Mehlhase^*', A. Mehta''^ K. Meier^^'', B. Meirose^^, C. Melachrinos^\ 

B. R. Mellado Garcia"^ E Meloni^^^-^^'', L. Mendoza Navas'*'2, Z. Meng'^i.", A. Mengarelli^o^-^o^^ S. Menke^^ 
E. Meonii^i, K.M. Mercurio^'', R Mermod'^^, L. Merolai^^^-io^b, c. Meroni^5^ ES. Merritt^i, H. MerrittlO^ 

A. Messina^" J. Metcalfe^^, A.S. Mete'^^^ C. Meyer**', C. Meyer^', J-P Meyer'^^ J. Meyer""*, J. Meyer^^^ § Michal^", 

L. Micu26^ R.R Middletoni29, s. Migas", L. Mijovic"6, G. Mikenberg'^^ M. Mikestikova'^s, M. Mikuz^'^, 

D.W. Mineral, R.J. Miller^^ W.J. Mills^^^ C. Mills^^ A. Milov"^, D.A. Milstead^'^^'^'i'^^*', D. Milstein'^^^ 

A.A. Minaenko'^^, M. Minano Moya^''^, LA. Minashvili*''^, A.I. Mincer'"*, B. Mindur^*, M. Mineev^"*, Y. Ming'''^, 

L.M. Mir'2, G. Mirabelli'^2a^ j Mitrevski'^\ V.A. Mitsou'*^^ S. Mitsui*^^ RS. Miyagawa"^ J.U. Mj6rnmark^^ 

T. Moa''*^'''''*^'', V. Moeller^s, K. Monig42, N. Moser^', S. Mohapatra'"***, W. Mohr^^ R. Moles- Valls''^^ A. Molfetas^", 

J. Monk'^'^, E. Monnier*^ J. Montejo Berlingen'^, R Monticelli'^0, S. Monzani^^^'-^O'', R.W. Moore^, G.E Moorhead*^, 

C. Mora Herrera"'^, A. Moraes^^, N. Morange'^'', J. Morel^'*, G. Morello^^"^^^'', D. Moreno**', M. Moreno Llacer'^"^, 
P. Morettini^O'', M. Morgenstem"''*, M. Morii^^, A.K. Morley^", G. Mornacchi^", J.D. Morris^^, L. Morvaj"", 
H.G. Moser99, M. Mosidze^^'', J. Moss'"^, R. Mount"^^ E. MountrichaiO'^, S.V. Mouraviev^'''*, E.J.W. Moyse*'', 

F Mueller5**^ J. Mueller'^^, K. Mueller^', T.A. Muller'^**, T. Mueller**', D. Muenstermann^", Y. Munwes'^^ 
W.J. Murray'29, 1. Mussche"^^ E. Musto'^^^ A.G. Myagkov'^^ M. Myska'^^, O. Nackenhorst^^^ J. Nadal'^, K. Nagai"^", 
R. Nagai'^^, K. Nagano^^, A. Nagarkar'"^, Y. Nagasaka^^, M. Nagel^^, A.M. Nairz^", Y. Nakahama^", K. Nakamura'^^, 
T. Nakamura'^^, I. Nakano"", G. Nanava^', A. Napier'^', R. Narayan^*'', M. Nash''''^'', T. Nattermann^', T. Naumann''^, 

G. Navarro'^2^ yI.A. Neal*^ RYu. Nechaeva'''', T.J. Neep*^, A. Negri "9"' "9'', G. Negrito, M. Negrini20^ S. Nektarijevic''^ 
A. Nelson'^^ T.K. Nelson'43, s. Nemecek'25, r Nemethyio^ A.A. Nepomuceno^^a, M. Nessi^^-'', M.S. Neubauer'^^ 

M. Neumann''^^, A. Neusiedl*', R.M. Neves "'^ P. Nevski^^, EM. Newcomer'^", PR. Newman'**, V. Nguyen Thi Hong'^^, 

R.B. Nickerson"**, R. Nicolaidou'^*', B. Nicquevert^", F. Niedercorn"^, J. Nielsen'^^, N. Nikiforou^^, A. Nikiforov'^, 

V. Nikolaenko'2*, I. Nikolic-Audit^*, K. Nikolics'*^, K. Nikolopoulos'*, H. Nilsen"'*, P. Nilsson*, Y. Ninomiya'^^, 

A. Nisati'32a ^ Nisius^^, T. Nobe'^'', L. Nodulman^, M. Nomachi"^, I. Nomidis'^'', S. Norberg"', M. Nordberg^", 

PR. Norton'2'^, J. Novakova'^^, M. Nozaki*'^ L. Nozka"^ I.M. Nugent'5'^% A.-E. Nuncio-Quiroz^', 

G. Nunes Hanninger*^ T. Nunnemann'^^ E. Nurse", B.J. O'Brien^^ D.C. 0'Neil"'2, V. 0'Shea5^ L.B. Oakes^^ 

EG. Oakham^^''', H. Oberlack^^, J. Ocariz'^^ A. Ochi^^, S. Oda^^, S. Odaka^^ J. Odier*^ H. Ogren^°, A. Oh*^^ § jj qij45^ 

C. C. Ohm^", T. Ohshima'°', W. Okamura"*', H. Okawa^^, Y. Okumura^', T. Okuyama'^^ A. Olariu^^^, A.G. Olchevski^, 
S.A. Olivares Pino^^", M. Oliveira'^''''"?, D. OUveira Damazio^^ E. OUver Garcia'^^, D. Olivito'^^, A. Olszewski^^, 

J. Olszowska^^, A. Onofrei24a,z, ru.E. Onyisi^^, C.J. Oram'^^a^ y^ j Oreglia^', Y. Oreni^^ D. Orestano'34a,i34b^ 

N. Orlando^2a,72b^ j Orlov'"^, C. Oropeza Barrera5^ R.S. Orr'5^ B. Osculati™^ ™'', R. Ospanov'^", C. Osuna'^, 

G. Otero y Garzon^'^, J.R Ottersbach'^^ M. Ouchrif'^^'', E.A. OueUette"'^, F. Ould-Saada"^, A. Ouraou'^*', Q. Ouyang^^^, 

A. Ovcharova^^, M. Owen*^, S. Owen"^, V.E. Ozcani^^, N. Ozturk*, A. Pacheco Pages '2, C. Padilla Aranda'^^ 

S. Pagan Griso'^ E. Paganis'^^'', C. Pahl^*^, F. Paige^^, R Pais*'', K. Pajchel"'', G. Palacino'^'^'', CP Paleari^, S. Palestini^'', 

D. Pallin^"^ ^ Palma'^^a, J.D. Palmer'*, YB. Pan'^^ E. Panagiotopoulou"', J.G. Panduro Vazquez^'', P Pani'^^ 
N. Panikashvili*^, S. Panitkin^^ D. Pantea^'''', A. Papadelis'''^^ Th.D. Papadopoulou'", A. Paramonov'', 
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D. Paredes Hernandez^'*, W. Park^^ "", M.A. Parker^**, F. Parodi^"'''^^'', J.A. Parsons^^ U. Parzefall'*^ S. Pashapour^'*, 

E. Pasqualucci'^2a^ 3 Passaggio5''% A. Passeri'3'*\ F. Pastore"'*^'!^'*'''*, Fr. Pastore''^, G. Pasztor"*^-"^, S. Pataraia"^, 
N. Patel'^'', J.R. Pater*^^ S. Patricellii''2aao2b^ j Pauly^", M. Pecsyi44a^ g Pedraza Lopez^^^^ M.I. Pedraza Morales "^ 
S.V. Peleganchuk^o^ D. Pelikan^^^^ jj Peng33b^ g Penning^i, A. Penson^s, J. Penwell^*^, M. Perantoni^^^ K. Perez^^.^^^, 
T. Perez Cavalcanti'*^, E. Perez Codma^^^^, M.T. Perez Garci'a-Estafii^'^, V. Perez Reale^^, L. Perini^^'''*^'', H. Pemegger^^, 
R. Perrino''^^ R Perrodo^ V.D. Peshekhonov^"*, K. Peters^", B.A. Petersen^", J. Petersen^", T.C. Petersen^^, E. Petit^ 

A. Petridis'5'^, C. Petridou'^'^, E. Petrolol32^ F. Petrucci^^'^'''^^'*'', D. Petschull'*^ M. Pettenii42, r. Rezoa^^b ^ Rhan**^ 
RW. Phillips^^^, G. Piacquadio^°, A. Picazio"^^, E. Piccaro''^ M. PiccimnP^'^Ob, s.M. Piec'*^, R. Piegaia^^ D.T. Pignottii"^, 
J.E. Pilcher^i, A.D. Pilkington**2, J. Pma^^'^'' \ M. Pinamonti' ^43,1640^ ^ Pinder'l^ J.L. Pinfold^ B. Pintoi24a^ 

C. Pizio^'''''^'^'', M. Plamondoni69, M.-A. Pleier^^, E. Plotnikova^'*, A. Poblaguev^^, S. Poddar^^^ R Podlyski^^, 

L. PoggioU"^ D. Pohl^i, M. PoM^^, G. Poleselloll9^ A. PoUcicchio"^'^'^*', A. PoUni2''^ J. PoU''^ V. Polychronakos^^, 

D. Pomeroy23, K. Pommes^^, L. Pontecorvo'^^a^ g q Pope^^ G.A. Popeneciu26% D.S. Popovic"", A. Poppleton^", 

X. Portell Bueso^o, G.E. Pospelov'*'', S. Pospisili^?, i.N. Potrap'^^ C.J. Potter'^^, C.T. Potter^i^, G. Poulard^", J. Poveda^'', 
V. Pozdnyakov^"^, R. Prabhu", P. Pralavorio^^ A. Pranko'^ S. Prasad-"*, R. Pravahan^^, S. Prell^^ K. Pretzl^^, D. Price^°, 
J. Price''^, L.E. Price^, D. Prieur^^^, M. Primavera'^^'', K. Prokofiev^"*, F. Prokoshin^^'', S. Protopopescu^^, J. Proudfoot*, 
X. Prudent^^, M. Przybycien^** , H. Przysiezniak^, S. Psoroulas^', E. Ptacek"'*, E. Pueschel^^, J. Purdham^^, 
M. Purohit^^ "", R Puzo^'^ Y. Pylypchenko^^, J. Qian'^^ A. Quadt^'*, D.R. Quarrie*^ W.B. Quayle"^ F. Quinonez^^a^ 
M. Raas^*^, V. Radeka^^, V. Radescu'^^^ p Radloffii'^, R Ragusa^^''-*^'', G. Rahall■^^ A.M. Rahimiio^, d. Rahm^^, 
S. Rajagopalan^^, M. Rammensee^**, M. Rammes*^\ A.S. Randle-Conde^", K. Randrianarivony^^, F. Rauscher^**, 
T.C. Rave^*, M. Raymond^^, A.L. Read^^^ D.M. Rebuzzi^^'"'!!'^'', A. Redelbach"^^ q RedUnger^^, R. Reece'^o, 
K. Reeves'*\ A. Reinschii"^, I. Reisinger'*^ C. Rembser^^, Z.L. Ren^^^, A. Renaud"^, M. Rescigno"^^, S. Resconi^^", 

B. Resende'^*', P Reznicek^^ R. Rezvani'5^ R. Richter'*^, E. Richter-Was'' M. Ridel^^ M. Rijpstra"'^ 

M. Rijssenbeekl'^^ A. Rimoldi'!^'''!''^'', L. Rinaldi20^ R.R. Rios^^^, I. Riu'^, G. Rivoltella^^^'^'"', R Rizatdinovai'^^ 

E. Rizvi''^, S.H. Robertson*^ A. Robichaud-Veronneau^^*, D. Robinson^*, J.E.M. Robinson^^, A. Robson^^, 
J.G. Rocha de Lima'^^, C. Roda'22a,i22b^ j-, j^^^ Santos^O, A. Roe^'^, S. Roe^", O. R0hneii^, S. Rolli*''!, 

A. Romaniouk'^'', M. Romano^''^'^*, G. Romeo^'', E. Romero Adam'^^, N. Rompotis'^^ L. Roos■^^ E. Ros'*'"', 
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